Low Impact Development Technoloqgy

Ecologically Functional Stormwater
Management Technology

“Multi-functional site design, streetscapes and
architecture that maintains and restores vital
terrestrial ecologically processes necessary to protect
the ecological integrity of our receiving waters”

“Lower Costs / Lower Impacts / Added Values”

Presented by:

Larry S. Coffman
LNSB, LLLP Stormwater Services
301 580 6631




Balancing Growth and
Environmental Integrity

Advance Stormwater Technology
Pilot Projects

Research

Monitoring

Modeling
\ETIELES
Training

Education

The Low Impact Development Center

Neil Weinstein, Executive Director — Phone: 301.982.5559

http://www.lowimpactdevelopment.org/




Low Impact Development Overview

* New Philosophy

— Maintaining Functional Relationships Between
Terrestrial and Aquatic Ecosystems

— Keep Water Where it Falls
* New Principles
— Decentralized / Source Control
— Distributed / Multi-functional / Multi-beneficial

e Old Ideas/ Practices/ New Approaches

— Retain / Detain / Filter / Infiltrate / Treat / Prevent /
Use

e New Process

Conserve / Minimize / Timing / Integrate Practices /
Prevent



WHY IS LID SO ATTRACTIVE?

Universally Applicable (Unigue Water Balance)
Economically Sustainable

Ecologically Sustainable

Added Values

Lower Costs (Construction, Maintenance & Operation)
Multiple Benefits (air / water / energy / property values)
Silent on Growth Management

|deal for Urban Retrofit

Common Sense Approach

Public Acceptance
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Natural Conditions

Typical Annual Water Budget
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Connected

Dysfunctional
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| 1D Basics

Philosophy
Principles
Practices

Process



How Does LID Maintain or Restore
The Hydrologic Regime?

* Creative ways to:
— Maintain / Restore Storage Volume
e Interception, depression, channel
— Maintain / Restore Infiltration Volume
— Maintain / Restore Evaporation VVolume
— Maintain / Restore Runoff Volume
— Maintain Flow Paths
— Water Use

* Engineer a site to mimic the natural water cycle
functions / relationships




Key LID Principles “Volume”

“Hydrology as the Organizing Principle ”

e Unique Watershed Design
— Match Initial Abstraction Volume
— Mimic Water Balance

e Uniform Distribution of Small-scale Controls

e Cumulative Impacts of Multiple Systems
— filter / detain / retain / use / recharge / evaporate

e Decentralized / Disconnection

 Multifunctional Multipurpose Landscaping &
Architecture

e Prevention




Defining LID Technology

Major Components

. Conservation (Watershed and Site Level )

. Minimization (Site Level)

. Strategic Timing (Watershed and Site Level)

Integrated Management Practices (Site Level)
Retain / Detain / Filter / Recharge / Use

5. Pollution Prevention
Traditional Approaches

n oW NP



1. Conservation Plans / Reqgulations

| ocal Watershed and Conservation Plans
— Forest (Contiguous and Interior Habitat)

Ll .

— Streams I
_ Wetlands Large and Small Scale
— Habitats — |
— Step Slopes
— Buffers
— Critical Areas Trails
— Parks Future
— Scenic Areas el

] Xtension
— Tralls R _

: Knoll with vy ' Woodlands
— Shorelines Larigie e
B ; Oak

— Difficult Soils "
— Ag Lands

— Minerals




2. Minimize Impacts

e Minimize clearing

e Minimize grading

e Save A and B solls

e Limit lot disturbance
e *Soil Amendments
o Alternative Surfaces
e Reforestation

e Disconnect

e Reduce pipes, curb and '
gutters

e Reduce iImpervious
surfaces




3. Maintain Time of Concentration

T

 Open Drainage

e Use green space

o Flatten slopes

e Disperse drainage

e Lengthen flow paths
e Vegetative swales
 Maintain natural flow paths

* Increase distance from streams
 Maximize sheet flow




4, Storage, Detention & Filtration
“LID IMP’s”

o Uniform Distribution at the Source

— Open drainage swales

— Rain Gardens / Bioretention
— Smaller pipes and culverts
— Small inlets

— Depression storage
— Infiltration

— Rooftop storage

— Pipe storage

— Street storage
~ Rain Water Use 8
— Soil Management**  ["&




Rain Gardens

5. Pollution Prevention [
30 - 40% Reduction in N&P - A | e

i |  environment,

Kettering Demonstration Project

e Maintenance

* Proper use, handling and disposal

— Individuals
» Lawn / car / hazardous wastes / reporting / recycling

— Industry
e Good house keeping / proper disposal / reuse / spills

— Business
 Alternative products / Product liability
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LI D Site ' \1 Conservation

Lot Level
Source Controls

Porous
Pavement

Drainage

Rain

Rain Gardens \ //’:" / Barrel
""" \ reate a Hydrologically

Functional Lot




LID rebuilds
ecological
functions

piece by

F

Beneficial Impacts
of LID Techniques




LID Practices

No Limit!

“Creative Techniques to Treat,Use, Store, Retain, Detain and Recharge”

e Bioretention / Rain Gardens
o Strategic Grading

« Site Finger Printing

* Resource Conservation

e Flatter Wider Swales

o Flatter Slopes

 Long Flow Paths

 Tree/ Shrub Depression

e Turf Depression

o Landscape Island Storage

« Rooftop Detention /Retention
* Roof Leader Disconnection

o Parking Lot/ Street Storage
o Smaller Culverts, Pipes & Inlets
 Amended soils

o Alternative materials

Tree Box Filters

Alternative Impervious Surfaces
Reduce Impervious Surface
Surface Roughness Technology
Rain Barrels / Cisterns / Water Use
Catch Basins / Seepage Pits
Sidewalk Storage

Vegetative Swales, Buffers & Strips
Infiltration Swales & Trenches
Eliminate Curb and Gutter
Shoulder Vegetation

Maximize Sheet flow

Maintain Drainage Patterns

Green Roofs

Reforestation

Pollution Prevention..............
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Rain Garden

Treatment Train Approach
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VIEW OF LOT WITH STORAGE AND

BIORETENTION




b

j:‘ v
A0 e

A
=Ty

&




Rain 1s Resource

Capture & Use

Toilet Flushing
Car washing
Itrigation
Mixing
Washing
Gardening
Recharge

Benefits

Reduce Demand
Self-sufficiency
Save Money




Rain Water
Capture and Use

1
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Comparison of Watershed Features

Table 1. Watershed Features

Drainage | Numiber Road | Road | Percent
Watershed Area of Houses/acre | Length | Width | Impervio
acres) | Houses ft/acre ft us

Low Impact 3.37 houses

Development | 11.84 .per acre 187 36 36 %
S2 LID

Conventional

S3CO




Monitoring Results

ge,

o
(-
N

lab)
¥L
CGO
= ©
O wm
N
—_—
A

-
o
o

Discharge Comparision
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55 1424 1452 1521 1550 16

Time, April 6, 2001




Somerset Cost Savings

 $780,000 Total Cost Savings

—Eliminated
 Curb / Gutter $350,000
e 4 stormwater ponds $650,000
e Pipes / Structures $150,000

— Added
e $370,000 for Rain Gardens
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LID No Cost Stuff

Site Design to Conserve Terrestrial Functions

Disconnection

Grading Techniques

Distributed Controls

Multifunctional Use of Space

Less Grading and Clearing

Reo

Reo

UCEC

UCeC

Imperviousness

Collection / Conveyance Infrastructure
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Urban LID Lot Level Control
Opportunities

Roofs Multifunctional
Buildings Infrastructure
Down Spouts Retention
Yards Detention
Sidewalks Siltration
Parking Lots Infiltration
Landscape Areas Timing
Open space Water Use
Amended Soils Prevention
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Buildings Design

Downspouts
Disconnect / Water Use
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‘Rain Garden installed into a planter box on a 100%

Impervious cover residential mid-rise project in Old
Town Alexandrla Roof-drains are wrthln bUIIdlng
facade.
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Buckman Heights courtyard with infiltration garden







1IN Garden in an office build

along the G.W. Parkway. (Looking
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Rain Garden in a mec
project just inside the

lan strip of a townhouse
neltway. Please note the

depressed curb anc

grate inlet structure,
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UNCOMPACTED
SUBGRADE IS o UNIFORMLY GRADED AGGREGATE
CRITICAL FOR PROPER 5&? PROVIDES 40% VOID SPACE
INFILTRATION c% @@ % FOR STORMWATER STORAGE
FILTER FABRIC
LINES THE

SUBSURFACE BED
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Division Street

Landscape Planters

In sidewalk area take
Street runoff.
Commercial/Retail zone




Functional
andscape

“SEA)’
Street

Seattle,
WA




14 m

Fat Street



R ] ! |

‘II -

-

Skinny Street with Fat Person













